Our paper empirically analyses the factors that determine the profitability of 120 manufacturing firms listed in Borsa Istanbul Stock Exchange during the period 2005-2012. Estimation results from dynamic panel data model taking into account the endogeneity of variables indicate that lagged profitability, firm size, financial risk, R&D costs, net working capital, and economic growth are the most important variables affecting firm profitability. More specifically, profitability is positively and significantly affected by past profitability, firm size in terms of total sales, net working capital, and economic growth. On the other hand, R&D costs and financial risk have a dampening effect on the profitability.
Introduction
Analyzing the determinants of firm profitability in manufacturing industry is crucial with regard to the country's economy and industrialization (Voulgaris & Lemonakis, 2014 ). At the macro-level, manufacturing industry is one of the strategically significant sectors making a major contribution to the development of Turkish economy. Being an important element of GDP, manufacturing industry is a driving force of economic growth (Bayar & Tokpunar, 2014 ). At the micro-level, profitability is more likely to help firms to survive, grow, gain competitive power, and reduce external funding needs. In addition to this, the profitability, which is one of the most essential performance indicators for all the stakeholders, shows the success of the firm management by affecting firms' decisions concerning savings and investment (Al-Jafari & Al Samman, 2015; Menicucci & Paolucci, 2016; Akben-Selcuk, 2016) . Accordingly, exploring of the drivers which influence the profitability of publicly traded manufacturing firms in Turkey is of great importance at both the macro-level and the micro-level.
Our study intends to re-investigate the associations between firm-specific variables and economic growth indicator and the profitability of Turkish manufacturing firms between 2005 and 2012. Our paper contributes to the literature regarding profitability determinants in the following manners. Firstly, although the association between profitability of manufacturing industry and its determinants is studied in a number of articles in the context of Turkish manufacturing industry, these articles generally use static panel data models and do not take into account the endogeneity issues between variables. In the present study, we account for endogeneity concerns by using dynamic panel data model. As well as we know, our study is the first to explore the linkage between economic growth and profitability of Turkish firms. According to the analysis results, while past ROA, firm size, net working capital, and economic growth are found to be statistically significant variables which positively affect the profitability, financial risk and the R&D costs are found to have a significant and negative association with profitability. With respect to market risk and capital intensity, they are found to be insignificant in explaining the profitability.
The organization of the article is as follows: the next section presents a review of the literature on the determinants of profitability in both Turkey and other countries. The details of the data of manufacturing firms and research methodology are elaborated in the third section. While application results are reported and discussed in the fourth section, the last section concludes this article and gives some recommendations for further researches.
Literature Review
In Turkey, Ç akir and Küçükkaplan (2012) estimate the determinants of the profitability of 122 manufacturing firms quoted in Borsa İstanbul by using panel data analysis for the 2000-2009 period. In their study, they conclude that higher current ratio and higher leverage ratio are associated with lower profitability. On the other hand, stock turnover, asset turnover, and quick ratio have a positive impact on the profitability of quoted manufacturing firms.
Financial determinants of profitability of 78 manufacturing firms for the period 2000-2011 in Turkey are explored by Korkmaz and Karaca (2014) by using panel data analyses. Based on their findings, they conclude that tangible asset-to-long-term liabilities ratio, debt-to-total asset ratio, net sales-to-current asset ratio, and fixed asset-to-total asset ratio are the main financial ratios affecting ROA.
The factors affecting profitability of all Turkish publicly quoted firms during 2005-2014 is explored by Akben-Selcuk (2016) . Based on the result of panel data analysis, she conclude that firms' ROA is negatively related to financial risk and R&D costs and positively related to growth, level of liquidity, international sales and size.
On a sample of 15 listed industry firms in Turkey in the years 1997 and 2013, Kocaman, Altemur, and Aldemir (2016) try to identify the factors affecting the profitability by employing fixed effects panel data model. Econometric results show that while profitability is positively and significantly associated with net profit margin and receivables turnover, it is negatively and significantly correlated with financial leverage and asset tangibility.
In another study, using a sample of 136 Turkish manufacturing firms traded on the Borsa Istanbul Stock Exchange during , Doğan and Topal (2016 study the factors explaining the profitability. Estimation results obtained from pooled OLS regression analysis suggest that firm size is positively associated with ROA, whereas financial risk is negatively connected to ROA. However, the effect of firm age and liquidity level is trivial.
With the aim of assessing the profitability determinants of 11.682 firms operating in manufacturing and service sector during 1993 -2001 , Goddard, Tavakoli, and Wilson (2005 consider a panel data of 5 European countries (France, Italy, Spain, Belgium, and the UK). Their dynamic panel data results show that while gearing ratio and size of firm in terms of total assets have a negative impact on profitability measured by ROA, the variables like past profitability, liquidity level, and market share have a positive effect on profitability.
Using a sample of 175 listed firms in Chile during the period of 1995 -2004 , Martínez, Stöhr, and Quiroga (2007 examine the impact of some firm characteristics on firm profitability by using ordinary least square method. They conclude that while larger size significantly increases the profitability, the variables such as debt ratio and firm age are negatively and significantly associated with the profitability variable.
The factors explaining manufacturing firm profitability for Italy, Switzerland, and Sweden during the period 2003-2011 are studied by Hatem (2014) . The empirical findings based on static panel estimation method indicate that profitability of manufacturing firms is positively and significantly associated with growth opportunities for all three countries. Only in the Swedish manufacturing industry, firm size affects profitability positively, whereas firm age influences profitability negatively.
Based on a sample of 22 SME firms listed in Indonesian Stock Exchange Market during the period from 2007 to 2012, Margaretha and Supartika (2015) try to analysis if the firm specific financial indicators affect profitability. While firm profitability is positively affected by industry affiliation and productivity, estimation results also imply that growth, the size of firm, and past profitability decrease profitability significantly. Meanwhile, firm age is found to be positive but insignificant in explaining profitability.
For Romania, using a sample of 46 firms listed on the Bucharest Stock Exchange for the period of -2013 , Vintilă and Nenu (2015 report that firm size in terms of employees and the ratio of sales to equity are positively and significantly correlated with ROA and ROE, whereas debt structure, asset tangibility, and growth in terms of sales are negatively and significantly associated with profitability measures.
Using static and dynamic panel data models, Vătavu (2014) explores how firm characteristics and economic conditions influence the profitability of 126 publicly listed firms for the 2003-2012 period in Romania. Regression results imply that lagged ROA, size, debt, liquidity, tangibility, the level of taxation are the most important factors in explaining ROA. On the other hand, there is no statistically significant relationship between firm risk and ROA. As for economic conditions, inflation rate and the latest economic crisis have a negative influence on ROA. Niresh and Thirunavukkarasu (2014) analyze the association between firm size and profitability by focusing on ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 8; publicly quoted manufacturing firms in Sri Lanka for time period 2008-2012. They employ return on assets and net profit ratio as indicator of profitability. As a result of their analysis, the authors conclude that the effect of firm-specific variables such as asset turnover and firm size indicators (i.e. log of total assets and log of total sales) on profitability measures is statistically insignificant.
In another paper from Sri Lanka, Pratheepan (2014) tries to investigate what determines profitability of 55 manufacturing firms quoted at the Colombo Stock Exchange during the period from 2003 to 2012. The results of the conducted panel data analysis show that while firm size significantly increase firm profitability measured by ROA, greater tangibility lowers ROA significantly. Besides, financial leverage and level of liquidity are not significantly associated with ROA.
Between the years 2008 , Sivathaasan, Tharanika, Sinthuja, and Hanitha (2013 investigate profitability determinants using a sample consisted of the 11 publicly traded manufacturing firms in Sri Lanka. Their results reveal that while profitability is significantly affected by capital ratio and non-debt tax shield, working capital, growth rate, and firm size do not have any significant influence on the profitability of sampled firms listed on Colombo Stock Exchange.
In Oman, Al-Jafari and Al Samman (2015) Estimation results from static and dynamic panel data analysis imply that while inflation rate, debt ratio, and firms size have a negative impact on profitability of private firms, net working capital-to-total assets ratio, growth rate of sales, opportunity cost of capital, majority shareholder, economic growth, and the annual return of market indices have a positive influence on ROA ratio. Besides, based on the analysis findings from their non-linear models, they conclude that there are nonlinear influences in terms of firm size, sales growth and debt ratio.
Data and Methodology

Sample
In our study a balanced panel data is constructed for the selected publicly quoted manufacturing firms that operate in Turkey for the time-period 2005-2012 by employing both firm-specific and macroeconomic data. The firm-specific data are obtained from FINNET database. This corporate database comprises information about all Turkish listed firms. Besides, macroeconomic level data is obtained from the website of Central Bank of the Republic of Turkey. Definition of variables used in our study, their expected signs, and distribution of firms operating in manufacturing industry by sectors are presented in Tables 1 and 2 respectively. 
Descriptive Statistics
The summary of descriptive statistics of profitability, firm characteristics, and economic growth are given in Table 3 . Our measure of profitability, ROA, has a mean of 0.0436, a median of 0.0389, and a standard deviation of 0.0859. The ROA value of manufacturing firms varies over time in a range of -.1880 to .3505. This means large variability in profitability of manufacturing firms. Additionally the outliers of ROA variable are determined employing the procedure of interquartile range (i.e. "iqr") of the STATA software and removed from our sample. Therefore, we try to prevent our results from being affected by ROA's extreme outliers. 
Pairwise Correlations
The correlation matrix of the variables employed in Eq.
(1) as well as analysis of variance inflation factors (VIFs) is reported in Table 4 . The variable ROA is positively correlated with lagged ROA, Ln(sales), NWC, R&D, and GDP except for FINRISK, CAPIN, and BETA during the sampling period. The largest correlation coefficient between the variables is .62, and the VIF statistics of the variables are under the value of 5. The results obtained from correlation matrix as well as VIFs analysis indicate that the results of our regression analysis are not driven by multicollinearity issue. Importantly, the fact that the correlation coefficient between lagged ROA value and the current value of ROA is .62 supports that our profitability equation should be estimated through dynamic panel data model. Note. * Level of significance for coefficients in correlation matrix are ***0.01 and **0.05. All variables are defined in Table 1. ijef
Methodology
We specify the following equation which is similar to that of Pattitoni et al. (2014) to investigate the influence of firm specific and economic growth on the profitability of firm: ROA it = α + γROA it−1 + β 1 Ln(sales) it + β 2 FINRISK it + β 3 CAPIN it + β 4 BETA it + β 5 NWC it +β 6 R&D it + δ 1 GDP t + ζ i + ε it (1) In this specification ROA it , the dependent variable, is measured by return on assets and denotes the profitability of firm i at time t; α is the constant term; ROA it−1 is the profitability of firm i at time t-1; ζ i is the unobserved firm-specific effect and ε it is an error term. All other variables specified in the above specification are defined in Table 1 . The possible relationships between firm-specific and economic growth and the profitability variable could be explained as follows:
Previous studies (e.g. Goddard et al., 2005; Isik & Soykan, 2013; Pattitoni et al., 2014; Nunes & Serrasqueiro, 2015; Vătavu, 2014; Cavaco, Challe, Crifo, Rebérioux, & Roudaut, 2016 ; among others) on the relationship between ROA and ROA it−1 show that profitability in the prior period has important influence on the current one according to the persistence of profit hypothesis developed by Mueller (1977 Mueller ( , 1986 . On one side, the fact that the coefficient of ROA it−1 is found to be a low value means that manufacturing industry is highly competitive. On the other side, a high value for this coefficient means existence of the abnormal profits (i.e. insufficient competition). As a result, a value of ROA it−1 between 0 and 1 supports the idea which profits persist.
Profitability is expected to increase as firm's size increases in view of the economies of scale hypothesis but agency problems between firm managers and shareholders of the firm cause the profitability to decrease, suggesting that a larger firm size is likely to be associated with lower profitability (Voulgaris & Lemonakis, 2014; Pattitoni et al., 2014; Hatem, 2014) .
Capital intensity of a firm is considered to be an important firm-specific determinant of profitability and it is measured by total assets-to-sales ratio. As discussed in Lee (2009) , the effect of capital intensity on firm profitability is expected to be positive because this ratio reflects firm's market power. Liquidity, as measured by net working capital-to-total assets ratio, is included in our model to assess the relationship between the level of solvency of the firm and the profitability. On one side, an adequate level of liquidity could help firms to expand their operations, pay their debts on time and take advantage of long-term profitable investment opportunities (Goddard et al., 2005) . On the other side, According to the finance theory, having excessive liquidity not only reduces the risk of liquidity, but is also detrimental to firm's profitability (Myers & Rajan, 1998; Çakır & Küçükkaplan, 2012; Voulgaris & Lemonakis, 2014) . Therefore, the sign of coefficient of this ratio may be positive or negative.
Financial risk, which is measured by total debt-to-total assets ratio, represents the decisions regarding debt structure of the firm in our regression model. A negative connection could be expected between the financial risk and the profitability. Firms with higher debt ratio may experience cash shortages due to their periodic debt payments, which may cause them to miss out on lucrative investment opportunities (Pervan & Mlikota, 2013; Wu, 2013; Pattitoni et al., 2014) .
The influence of the R&D costs-to-total revenues ratio on the profitability of firm is predicted to have a positive. While the production costs of firms with high level of R&D intensity may be reduced, their productivity levels and competitive advantage are more likely to increase. Thus, the increase in the sales volume of the firms or the decrease of the costs leads to better profitability (Işık, Engeloğlu, & Kılınç, 2016; Kafouros, 2005; Nunes & Serrasqueiro, 2015; Akben-Selcuk, 2016) .
Unlike most empirical studies (e.g. Pervan & Mlikota, 2013; Miralles-Marcelo, del Mar Miralles-Quirós, & Lisboa, 2014; Poutziouris, Savva, & Hadjielias, 2015; Nunes & Serrasqueiro, 2015; Cavaco et al., 2016; Zhou, He, & Wang, 2017; among others) , In this study, we chose market risk, which is popularly known as the systematic risk or beta, as a measure of risk because shareholders fundamentally worry about the risk that cannot be mitigated through the diversification strategy. Based on the risk premium hypothesis, shareholders are expected to earn a higher return in exchange for taking more risk i.e. a higher return is highly likely to be associated with higher risk.
In our regression model, we include economic growth variable represented by GDP to control the effect of macroeconomic conditions. An improvement in economic conditions is more likely to affect the aggregated demand and supply and thus profitability of the firm (Lee, 2009; Pattitoni et al., 2014; Voulgaris & Lemonakis, 2014) . We anticipate a positive coefficient for economic growth.
ijef.ccsenet.org International Journal of Economics and Finance
Vol. 9, No. 8; 2017
Regression Results
The coefficient estimates for regression model specified in Eq. (1) where the dependent variable is return on assets (ROA) are reported in Table 5 . Since the ROA it−1 is likely to be correlated with by construction, estimating our regression model by standard estimators such as pooled OLS (POLS) or fixed effects (FE) leads to biased and inconsistent results (Nickell, 1981; Bond, 2002; Schultz et al., 2010; Wintoki et al., 2012) . Therefore, we estimate our regression model specified in Eq. (1) by employing system GMM (SGMM) estimator recommended by Arellano and Bover (1995) and Blundell and Bond (1998) because POLS and FE (within-group) methods cannot cope with the endogeneity of the ROA it−1 and other possible endogeneity problems such as simultaneity and dynamic endogeneity (Greene, 2003; Schultz et al., 2010; Wintoki et al., 2012; Baltagi, 2014) . The consistency of the SGMM estimator, our econometric methodology, depends both on the validity of our instrumental variables and on the serial correlation of the error terms. Thus, the validity of chosen instruments is tested by Hansen J-statistic (Ho is that the chosen instruments are valid) and the absence of first and second-order serial correlation in the error terms in our model is checked by the two statistics i.e. AR1 and AR2 (Ho is that there is no auto-correlation in first-differenced errors). However, we have to take into account the second-order autocorrelation AR2 in the equation in differences to test the absence of the first-order autocorrelation AR1 in the equation in levels (Arellano & Bond, 1991) . According to the diagnostic tests reported in Table 5 , Hansen J-statistic implies that instrumental variables used in our dynamic model are valid and the AR2 test statistic shows no second-order autocorrelation in our regression model. Moreover, it is important for us to report the instrument counts used in the analysis when using SGMM estimator. As emphasized by Roodman (2009) , the number of instrumental variables should not exceed the number of firms. This condition is also met by our regression specification. Finally, the POLS estimation of the coefficient of the ROA it−1 in a dynamic panel regression specification is biased upwards by virtue of the fact that the POLS estimator does not consider the unobserved firm-specific effect, whereas the FE estimation takes into account the unobserved panel-level effects but causes an estimation of ROA it−1 to be seriously downward biased because of short panel bias (Bond, 2002) . Therefore, the estimated coefficient of ROA it−1 from FE and POLS is highly likely to be an approximate lower and upper bounds for a consistent SGMM estimate of the coefficient for ROA it−1 (Roodman, 2009 ). As shown in Table 5 , our regression model meets this condition as well.
After these explanations, despite the fact that the results from POLS and FE are also reported in Table 5 , estimated coefficients of regression model given in Eq. (1) are interpreted based on SGMM estimates. While reporting t-statistics for SGMM estimates, the Windmeijer (2005) finite-sample correction is implemented. All of the independent variables are considered as endogenous except GDP growth in SGMM estimate. ROA it−2 , Ln(sales) it−2 , FINRISK it−2 , CAPIN it−2 , BETA it−2 , NWC it−2 , and R&D it−2 are used as GMM-type instrumental variables in the transformed equation. Besides, ΔROA it−1 , ΔLn(sales) it−1 , ΔFINRISK it−1 , ΔCAPIN it−1 , ΔBETA it−1 , ΔNWC it−1 , and ΔR&D it−1 is employed as GMM-type instrumental variables in the original equation.
As reported in Table 5 , the estimated coefficient of ROA it−1 is found to be positive and statistically significant, which implies that lagged profitability is an important determinant of current one. This finding for ROA it−1 suggests significant and poorly persistent profits in the manufacturing industry in Turkey, which validates the dynamic nature of our model. We can also conclude that Turkish manufacturing industry is relatively competitive because of the low value of coefficient of one-year lagged ROA. Our finding for past profitability is consistent with the conclusions of prior studies about the profitability determinants in the literature (e.g. Pattitoni et al., 2014; Nunes & Serrasqueiro, 2015; Vătavu, 2014; Cavaco et al., 2016; among others) .
Firm size, as measured by Ln(sales), has a positive and significant impact on profitability of manufacturing firms. The positive effect of firm size implies that firm profitability increases with the increase of firm size. Microeconomic theory associates this result with impact of scale economies. This result reported in Table 5 is consistent with the findings of Martínez et al. (2007), Vintilă and Nenu (2015) , Al-Jafari and Al Samman (2015) , and Isik and Soykan (2013) , but contradicts that of Goddard et al. (2005) and Shehata, Salhin, and El-Helaly, (2017) .
As expected, financial risk (FINRISK) measured by the total debt-to-total assets ratio has a negative and statistically significant influence on profitability. A negative association between financial risk and profitability implies that there is a detrimental impact of debt structure on the profitability i.e. the negative effect of financial risk shows that a lower level of financial risk is likely to contribute to the increase in profitability. This finding is ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 8; similar to those obtained from previous studies by Martínez et al. (2007) , Schultz et al. (2010) , Vintilă and Nenu (2015) , Vătavu (2014), and Wu (2013) , but different from those of Pratheepan (2014) and Shehata et al. (2017) .
According to the result regarding capital intensity (CAPIN), we find a positive and statistically insignificant linkage between this variable and the profitability, meaning that firms with higher capital intensity perform worse. This finding paralleling the findings of Lee (2009) may reveal the importance of using assets effectively.
Contrary to what is expected, the estimated coefficient for market risk (BETA) is negative but not statistically significant, showing that the BETA has no significant influence on the profitability of firms operating in manufacturing sector. Wu (2013) find that the effect of BETA on ROA is positive and insignificant for Taiwan Stock Exchange, whereas Schultz et al. (2010) have reported a negative and insignificant link between BETA and ROA for Australian Stock Exchange.
The association between liquidity (NWC) and firm profitability is positive. It is statistically significant at the 10% level, indicating that higher liquidity measured by net working capital-to-total assets ratio leads to higher profitability. Our finding supports the findings of Şen and Oruç (2009), Pattitoni et al. (2014) , and Al-Jafari and Al Samman (2015).
Contrary to our expectation, the coefficient estimate for research and development activities (R&D) is negative and statistically significant at the 10% level of significance. This suggests that investing more on R&D activities causes firms to have lower profitability. This result is in line with those of Wu (2013) , Akben-Selcuk (2016), and Cavaco et al. (2016) but contradicts that of Nunes and Serrasqueiro (2015) .
When we turn to the impact of economic growth (GDP), as expected, the profitability is positively and statistically influenced by economic growth, suggesting that an improvement in economic condition enhances manufacturing firm profits. Similar findings are founded in Pattitoni et al. (2014) for the EU-15 area. 
Conclusion
Employing a balanced panel data on 120 Turkish listed manufacturing firms observed over a 8-year period from 2005 to 2012, we empirically analyzes what determines the profitability of firms in manufacturing industry. Previous empirical studies on the association between profitability and its determinants are more likely to suffer from the problem of endogeneity. Because of this reason, we re-examine this association by employing a dynamic panel GMM specification.
The results of this empirical analysis indicate that firm profitability is positively and significantly related to past profitability, firm size in terms of total sales, net working capital, and GDP growth but inversely related to financial risk and R&D investments. In addition to these findings, we do not find any significant impact of market risk and capital intensity on the profitability of Turkish manufacturing firms.
Our results are important for both firm management and government authorities. Firstly, firm executives should be more cautious about using the external funding and try to strike a balance between total liabilities and equity. Secondly, given today's competitive conditions, R&D activities are of great importance for firms to grow and increase their profits. However, the results of this study demonstrate that the R&D expenditures cause firm profitability to decrease. This suggests that firm managers should take various measures to control the costs arising from R&D activities. Lastly, the government supports such as incentive and tax exception can encourage firms to focus more on R&D activities.
This study has some limitations. Firstly, the findings should be interpreted for the firms operating in manufacturing industry. They are not generalized for all publicly listed firms. Secondly, the ownership structures of firms are not taken into account. Lastly, similar to many other developing countries, a large majority of firms operating in Turkey are affiliated with business groups. In this study we do not control the effect of business group affiliation. This issue is beyond the scope of our study.
In this study, we only consider manufacturing firms, and in future studies, the factors that affect the profitability of firms operating in other sectors can be examined. The impact of the ownership structure of firms on the profitability as well as nonlinear connections between variables can also be included in the profitability analysis. Besides, the influence of last financial crisis on firm profitability can be analyzed.
